Adherence to and invasion of Vero cells by recombinant Escherichia coli expressing the outer membrane protein rOmpB of Rickettsia japonica.
Recombinant Escherichia coli expressing the outer membrane protein rOmpB of rickettsiae on the surface were generated. The DNA corresponding to the open reading frame of the ompB gene of a spotted fever group rickettsia, Rickettsia japonica, was amplified by polymerase chain reaction. The amplified fragment was inserted between the Sal I and the Xho I sites of the expression vector pET-22b(+). E. coli BL21(DE3) was transformed by the constructed plasmid. The recombinant bacteria expressed a recombinant protein with a molecular size of 165 kilodaltons on the surface. The size was consistent with that of the precursor of rOmpB. The protein was reactive with monoclonal antibodies to heat-labile epitopes of the rOmpB. This result suggested a rather native conformation of the recombinant protein. Immunofluorescence of the recombinant bacteria demonstrated the surface expression of the protein. The recombinant bacteria acquired properties to enter Vero cells. The morphological change was observed by means of transmission electron microscopy and scanning electron microscopy. Adherence triggered the generation of abundant microvilli and membrane ruffling for the cells to engulf the bacteria The manner of entry of the recombinant bacteria was similar to that of rickettsiae. Thus it is suggested that the rOmpB plays an important role in the adherence to and invasion of host cells by rickettsiae. Moreover, since even the recombinant rOmpB precursor protein expressed on the surface of the bacteria promotes adherence and invasion, the conformation of the functional domain may be similar to that of the processed mature rOmpB.